The metabolic cost of mounting an immune response in male brown anoles (Anolis sagrei).
The tradeoff between reproduction and survival is central to life-history theory and is thought to reflect underlying energetic tradeoffs between reproduction and self-maintenance. Immune responses to parasites and pathogens are important components of self-maintenance in many species, but whether these defenses impose significant energetic costs has only been tested in a handful of organisms. We tested for a metabolic cost of mounting an immune response in the male brown anole (Anolis sagrei), a lizard in which we have previously shown that reproduction causes a marked reduction in immune response to the novel antigen phytohaemagglutinin (PHA). We treated captive male anoles with a subcutaneous injection of either PHA, which induces an immune response that manifests as localized swelling, or saline vehicle as a control. Prior to injection and at 24, 48, and 72 hr post-injection, we measured swelling at the site of injection and whole-animal resting metabolic rate (RMR) using stop-flow respirometry. Although we detected a robust swelling response to PHA at 24, 48, and 72 hr post-injection, mean RMR did not differ between treatments at any of these time points. However, within the PHA treatment group, RMR increased with the extent of swelling, suggesting a variable metabolic cost that scales with the magnitude of the induced immune response. Although individual anoles varied considerably in the extent to which they responded to PHA challenge, our results suggest that an immune response can impose a substantial metabolic cost (potentially as much as 63% above baseline RMR) for individuals that do respond maximally. J. Exp. Zool. 323A: 689-695, 2015. © 2015 Wiley Periodicals, Inc.